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SU}IM.ARY
r n  N a t u r e  m i n e r a l j - z a t i o n  o f  p l a n t  a n d  a n i m a l  r e l T l a i n s  i s  i n i t i a t e d
hrz  h r rd ro l  ws  i  s  o f  nn  l rzmcr i  r :  o rc Ían  i  c  compounds in to  monomers  r  a9 Y  L L f
p r o c e s s  t h a t  i s  m a i n l y  b r o u g h t  a b o u t  b y  b a c t e r i a  a n d  f u n g i .  M a n v
ó f  t h e s e  m i c r o o r g a n i s m s  a r e  a b l e  t o  s y n t h e s i z e  e x t r a c e l l u l a r  e n -
z \ /mês  wh  i  r : h  6 ' , 3p  | r r zd rn l  r zqa  l - r i  ón^  l  vmerS  and  a l t hOUgh  Va1 .  iOUS regU-
' l À f ó r \ /  
m o c h a n i s m q  6 y g  k n o w n  t o  b e  i n v o l v e d  i n  t h e  c o n t r o l  o f  t h ey  r t r L v r r s r r + v r \ r v
q r r n l - h p s i  s  o f  t h e s o  ê n z \ z m ê q  -  n n l v  a  f e w  d e t a i l e d  S t u d i e s  o n  L h e i rr ) | i r u r r s r  e r r ! ; r ' , v u
r a a r r l ^ t - i ^ n  h a r z o  h a a n  r o n o r i - e d  í s c c  n h a n f c r  T T )L e Y u r e  e v v !  L U U
r n  t h i s  L h e s i s  t h e  r e g u l a t i o n  o f  t h e  s y n t h e s i s  o f  t w o  e x t r a -
n a l l r r l : r  n r o f  o n l r z l - i c  ê n z \ / m ê q  -  n Ê m ê ' l r z  a n  p n d o n e n l i d a s e  a n d  a nL E f a u r o l
- h i h ^ n ^ ^ + i , r r c n  h r z :  m a r i n e  h a ( r t e r i u m  ( S t r a i n  S A I )  a r e  d e s c r i b e d .d L t r I r r V l r g P L f  u o J s  t  P I  a
T h e  r e s u f t s  o f  t h e  c h a r a c t e r i z a t i o n  o f  s t r a i n  S A I  a r e  D r e s e n t e d
i n  c h a p t e r  I l I .  T h e  b a c t e r i u m ,  w h i c h  w a s  j s o f a t e d  f r o m  t h e  g i l l s
n f  e  n l  a i  c o  -  i  q  r r q r r a l  l v  r o d - s h a n e c l  f  h n r r a h  c r r r t z e d  C e I I S  W e f e  O b -u I  o  v r q l U s  ,  L  r Y  !  v u  r i r q y e v  ,  u r  r v u Y r r
s e r v e d  u n d e r  c e r t a i n  c o n d i t i o n s .  S t r a i n  S A I  i s  G r a m - n e g a t i v e ,
m n f i  l c  h v  m e a n s  6 r F  n n a  n n ] : r  f 1 : n g l l u m  a n d  f a c u l t a t i v e l y  a n a e r o -v J  r " u q r r J
b i c .  I t  i s  s e n s i t i v e  t o  t h e  v i b r i o s t a t i c  c o m o o u n d  0 / 1 2 9 .  O n  t h e
b a s i s  o f  i t s  m o r D h o l o g i c a f  a n d  p h y s i o l o g i c a l  c h a r a c t e r i s t i c s ,  t o -
g e t h e r  v . ? i t h  t h e  l o w  G + C  c o n t e n t  o f  i t s  D N A ,  s t r a i n  S A I  w a s  a s -
s i g n e d  t o  t h e  g e n u s  V i b t ' i o .  T h e  o r g a n i s m  c o u l d  n o t  b e  i d e n t i f i e d
a s  a  t y D i c a l  r e p r e s e n t a t i v e  o f  o n e  o f  t h e  k n o w n  V í b t ' i o  s D e c i e s .
I t  h a s  c h a r a c t e r i s t i c s  i n t e r m e d i a t e  b e t w e e n  t h o s e  o f  V  t ' . b v ' t . o  P a r a -
h  ) p n . 7 y  r  ' - y 9 ,  ( b i o t y p e  I )  ,  V : b t ' i o  a / o  i  7  '  ' v '  , q  a n d  /  i b r ' n  . " i s n h o t ' i
a n d  i n  v i e w  o f  t h e  c u r r e n t  d i s c u s s i o n  w i t h  r e s p e c t  t o  t h e  t a x o -
n o m y  o f  t h e  g e n u s ,  i t  d i d  n o t  s e e m  a n n r o o r i a t e  L o  s u g q e s t  c l a s s i -
f i c a t i o n  o f  V i b r í o  S A I  a s  a  n e w  s p e c i e s .
I n  c h a D t e r  I \ z  r e s u l t s  a r e  d e s c r i b e d  w h i c h  w e r e  o b t a i n e d  i n
s t u d i e s  o n  t h e  r e g u l a t i o n  o f  t h e  D r o d u c t i o n  o f  t h e  t w o  D r o t e a s e s
d u r i n g  g r o w t h  o f  V í b r í o  S A I  i n  b a t c h  c u f t u r e .  W h e n  t h e  o r q a n i s mj  
-  * ^ - ! ^ * ^  - ^ r i  -  -  . . - - i d  a c c u m u l a t i o n  o f  h o l - h  e n z \ / m ê qw q s  Y ! u w r r  f  r r  u c P L U r r g  r r L c u r e ,  d  r d P f  u  d u L u r { r u I d L  L U r r  u  s ' L - J r r L U r
w a s  o b s e r v e d  i n  t h e  f a t e  e x p o n e n t j d f  a n d  e a r l y  s t a t i o n a r v  g r o v r t h
p h a s e .  D u r i n g  g r o w t h  i n  m i n e r a l  m e d i a ,  w i t h  l a c t a t e  a s  t h e  o n l y
c a r b o n -  a n d  e n e r g y  s o u r c e ,  D r o t e a s e  p r o d u c t i o n  w a s  o n l y  o b s e r v e d
w h e n  a m L n o  a c i d s  w e r e  p r e s e n t  i n  t h e  g r o w t h  m e d i u m .  T h e s e  c o m -
pounds induced pro tease produc t ion  when added in  1ow concent ra -
t i o n s  ( b e l o w  5  m I 4 ) ,  b u t  o r o g r e s s i v e  i n h i b i t i o n  w a s  o b s e r v e d  a t
h i o h o r  . ó n . ê n F r : f i n n q  À l e n  r ê n r ê q q i n n  n f  n r ^ l - ê á q ê  n r n d r r c l - i n n  I ' r r
u v ,  ! L _ v r
I  - ^ + a + ^  - " ^ ^ i  h a ! ê  ^ n Á  a l  r r n n c a  t ^ r a c  n l - r c a r r r o À  j r r r i  n a  a r n r ^ r F l r  i  n  n o n -I O U U O L = r  i U L U I t r d L c  u r r u  \ J r u u v r s  y l v w L r l  L r r  v E p
f n n c  m c d i  a  i  n d i  e ^ . i  * -  ! L ^ L  ^ ^ r  - L . r l  i  f e  r e n r e s s i  o n  i s  i n v o l v e d  i n
,  
f r r u r u a L a l l Y  L l l o L  u o L a u v r  L y ! L J J r v , i
| h c  r o o r r l : { - i n n  n f  n r n f 6 z q 6  q 1 7 6 f ' [ 6 a i a  T ] ^ - +  i ^  a ^ i f a  n f  + h ê  n r ê q -J _ ) i r u r t e s r 5 .  I l r o u ,  f t l  > p L L s  v L  L l l s  I J i  s o
e n c e  o f  l a c t a t e ,  p r o t e a s e  p r o d u c t i o n  w a s  o b s e r v e d  d u r i n g  g r o w t h
o f  V t b r í o  S A I  i n  m i n e r a l  m e d i a ,  a p p e a r e d  t o  b e  a  c o n s e o u e n c e  o f
the  low i ron  conten t  o f  the  med i -um"  Growth  curves  o f  V ib t " io  SAI
o n  s u c h  m e d i a  s h o w e d  a  p e r l o d  o f  l i n e a r  g r o w t h ,  d u r i n g  w h i c h  p r o -
t e a s e  p r o d u c t i o n  w a s  o b s e r v e d .  F r o m  t h e s e  r e s u l t s  i t  w a s  c o n -
c l u d e d  t h a t  w h e n  a  g r o w t h  ] i m i t - a L i o n  w a s  i m o o s e d  o n  t h e  o r g a n i s m
b y  a  l o w  i r o n  c o n t e n t  o f  t h e  g r o w t h  m e d i u m ,  c a t a b o l i t e  r e p r e s s i o r
h v  l a c t a f e  c o r r l d  b e  r e l i e v e d .  S i m l l a r  r e s u l t s  w e r e  o b t a i n e d  w h e n
f h o  n r o a n i q m  r ^ r e q  d r ^ Í ^ r n  i n  m o d i a  i n  u r h i c l r  a r n r ^ r F h  r ^ r a c  l i m i l - a d  l _ r r z :
I o w  d i s q o l r r c d  ó y r / o ê n  | ê n q i o n  T T n d g I .  L h e s e  c o n C . i t i o n s  a  h i o h  r : J - c
o f  n r o f  e a s e  s v n t L ^ ^  j  ^  . . - ^  Ê ^ , - * r  W h i C h  W a S  i m m e d i a l - c l r z  r e n r e q s p r lv -  
. v -  r j r r L - t s - f  -  w a D  r v u r i u ,  w r t r u l r  w o 5  t i r u i l s u  y  r s p r
w h e n  t h e  o x y g e n  f i n i t a t i o n  w a s  r e l e a s e d .  A d d i t i o n  o f  g l u c o s e  t - o
o x y g e n - l i m i t e d  c u l t u r e s  a l s o  c a u s e d  a  s e v e r e  r e p r e s s i o n  o f  p r o -
t e a s e  p r o d u c t i o n .  T h e  r e s u l t s  i n d i c a t e d  t h a t  i n  V i b t " t ' . o  S A 1  t h e
r . d
l thes is  o f  the  two pro teases  is  cont ro l led  independent ly  and
at  an  i -n te rmed ia te  o f  the  energy  metabo l ism or  a  compound asso-
l ted  w i th  i t  may p lay  a  ro le  in  the  regu la t ion  o f  p ro tease syn-
e s i s .  S t u d i e s  o n  t h e  e f f e c t  o f  i n h i b i t o r s  o f  p r o t e i n  s y n t h e s i - s
p r o t e a s e  p r o d u c t i o n  i n d i c a t e d  t h a t  V i b y , i o  S A I  d o e s  n o t  c o n t a i n
la rge  poo l  o f  m-RNA cod ing  fo r  these enzymes.
Add i t iona l -  ln fo rmat ion  on  the  lnduc t lon  and repress i -on  mechan-
m s  i n v o l - v e d  i n  t h e  r e g u l a t i o n  o f  p r o t e a s e  p r o d u c t i o n  b y  V i b r . i o
I  was  co l lec ted  by  means o f  con t inuous  cu l tu re  exper iments ,  the
su l ts  o f  wh ich  are  descr ibed in  chapter  V .  Dur ing  growth  o f
bv , io  SAI  in  a  lac ta te - l im i ted  chemosta t  in  the  presence o f  2  mM
a n r z  l  r l  a n i  n a  : q  i  n d r r n o r  f  h o  r a f  a  n f  n r n r f  r r n J - i  a n  n f  i h ê  + r . r ^  n r ^ -
o ly t i c  enzymes was.  dependent  upon the  d i lu t ion  ra te .  An op t i -
m in  the  ra te  o f  syn thes is  o f  bo th  p ro teases  was observed a t  a
] u t i o n  r a t e  o f  0 . 2 3  h - I ,  a n d  e n z v m e  p r o d u c t i o n  o n l y  o c c u r r e d
t w e e n  d i l - u t i o n  r a t e s  o f  0 . 0 6  a n d  0 . 4 5  h - r .  W i t h o u t  i n d u c e r  a
w amlnopept ldase produc t ion  \^ /as  found w i th  an  op t imum at  0 .18
I  r , , +  ^ - r l ,  - -  r  
-
- ,  D u L  o n r y  d n  r n s i g n i f i c a n t  a m o u n t  o f  e n d o p e p t i d a s e  a c t i v i t y
. s  d e t e c t a b l e  a t  d i l u t i o n  r a t e s  b e t w e e n  0 . 0 5 - h : 1  a n d  0 . 1 8  h - f .
' i dence was ob ta ined tha t  the  inc rease in  enzyme produc t ion  w i th
L c r e a s i n g  d i l u t i o n  r a t e s  o v e r  t h e  r a n g e  0 . 0 6  t o  0 . 2 3  h - I  m a y  b e
:p la i -ned by  an  inc rease o f  the  degree o f  sa tura t ion  o f  j -nducer
t e s  b y  t h e  i n d u c e r .  A t  h i g h e r  d i l u t i o n  r a t e s  ( a b o v e  0 . 2 3  h - I )
re  observed progress ive  decrease in  the  ra te  o f  p ro tease produc-
. o n  w a s  a s c r i b e d  t o  a n  i n c r e a s i n g  e f f e c t  o f  c a t a b o l i t e  r e p r e s s Í o n
.  the  inc reas ing  concent ra t ion  o f  the  growth  subs t ra te .  fn  these
-ud ies  i t  was  es tab l i shed tha t  add i t ion  o f  cyc l i c  AMP cou ld  no t
: 1 i e v e  c a t a b o l i t e  r e p r e s s i o n  c a u s e d  b y  g l u c o s e  o r  l a c t a t e .  R e -
:ess ion  o f  p ro tease produc t ion  was a lso  found in  the  presence o f
-gher  concent ra t ions  (above 5  ml { )  phen lz la lan ine  and o ther  amino
: ids ,  and by  ammonium ions .  ïn  these exper i -ments  add i t iona l  ev i -
)nce  v /as  ob ta ined wh ich  suggested  tha t  the  energy-s ta tus  o f  the
:11  may p lay  an  impor tan t  ro le  in  the  regu la t ion  o f  p ro tease
znthes ls  by  Víbr , ío  SAl  .
ï n  c h a p t e r  V ï  t h e  i s o l a t i o n ,  p u r i f i c a t i o n  a n d  c h a r a c t e r i z a t i o n
:  the  endo-  and aminopept idase o f  V íby , io  SAI  a re  descr ibed.  The
rdopept idase was '  pur i f ied  by  ammoni -um-su lphate  prec ip i ta t ion ,
> I  f i l t r a t i o n  a n d  a f f i n i t y  c h r o m a t o g r a p h y .  T h i s  p r o t e a s e  h a d  a
> l e c u l a r  w e i g h t  o f  a p p r o x i m a t e l y  3 I , 0 0 0 ,  a  p H  o p t i m u m  a L  7 . 8  a n d
tempera ture  op t imum at  50"C.  The enzyme was found to  be  thermo-
rb i Ie .  The aminooept idase was pur i f ied  by  ammonium-su lohate  pre-
L p i t a t i o n ,  9 e f  f i l t r a t i o n  a n d  p r e n a r a t i v e  p o l y a c r y l a m i d e  g e I
Lec t rophores is .  Th is  p ro tease had a  molecu la r  we igh t  o f  approx i -
r t e l y  2 1 , 0 0 0 ,  a  p H  o p t i m u m  a t  8 . 6  a n d  a  t e m p e r a t u r e  o p t i m u m  a t
)oC.  Both  the  endopept idase and the  aminepept iQase were^sens j - -
L v e  t o  E D T A ;  r e a c t i v a t i o n  o c c u r r e d  b y  C u 2 ) , - z n 2 +  a n d  M g 2 +  i o n s .
) t h  p r o t e a s e s  a p p e a r e d  t o  b e  s p è c i f i c  f o r  t h e  h y d r o l y s i s  o f
>p t ide  bonds invo lv ing  bu lky  hydrophob ic  amino ac id  res idues ,
rd  in  th is  respec t  they  showed a  complementary  spec i f i c i t v .  Thus
re  combined ac t ion  o f  the  two enzymes on  a  p ro te in  mo lecu le  re -
r f t s  in  the  produc t ion  o f  a  mix tu re  o f  amino ac ids  and shor t
: n l -  i  À a c
From the  resu l ts  p resented  in  th is  thes is ,  i t  i s  conc luded tha t
re  syn thes is  o f  the  two ex t race l lu la r  p ro teo ly t i c  enzymes o f
ib r io  SAI  i s  regu la ted  in  a  ra ther  complex  way.  Cont ro f  mechan-
sms such as  induc t jon ,  ca tabo l i te  repress ion  and endproduc t  re -
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press ion  are  invo lved,  whose express ion  is  dependent  on  the  me-
t a b o l i c  s t a t u s  o f  t h e  c e l l  w h i c h  i n  t u r n  i s  a  r e f l e c t i - o n  o f  t h e
chemica l  compos i t ion  o f  the  env i ronment .  The s lgn i f i cance o f
these cont ro l  mechan isms fo r  the  organ ism may be  summar ized as
f o l l o w s :  W h e n  t h e  o r g a n i s m  i s  a b l e  t o  g r o w  l o g a r i t h m i c a l l y ,  b o t h
u n d e r  c o n d i t l o n s  w h e n  a 1 i -  n u t r i e n t s  a r e  a v a i l a b l e  i n  e x c e s s  a n d
d u r i n g  c a r b o n - l i m i t e d  g r o w t h  i n  t h e  a b s e n c e  o f  i n d u c e r  c o m p o u n d s
the  two pro teases  are  produced a t  a  1ow ra te .  When pro te in  mo l -
ecu les  are  present  in  the  env i ronment ,  smal l  amounts  o f  amino
a c i d s  w i t l  Ë e  l i b e r a t e d  b y  t h e  a c t i o n  o f  t h e s e  e n z y m e s  a n d  i n
t h i s  w a y  t h e  o r g a n i s m  o b t a i n s  a  s i g n a l ,  i n d i c a t i n g  t h e  p r e s e n c e
o f  p o t e n t i a l l y  u s e f u l  b i o o o l y m e r .  U n d e r  a p n r o n r i a t e  c o n d i t i o n s ,
n a m e l y  w h e n  g r o w t h  i s  l i m i t e d  b y  t h e  a v a i l a b i l i t y  o f  c a r b o n  s k e l .
^ + ^ É ê  € a r  ^ * a . . ' + h  : n 7 ]  a n a r c r z  n r n f i r r c l - i  n n  l - [ o  a m i  h ^  à . i  I c  r n r ]  / n rg u u r r D  I 9 I  Y I U W L I I  q r L u  s r r c ! y ) '  r / ! v u u v L f , v r r ,
o e p t i d e s  p r o d u c e d  i n  t h i s  w a y ,  w i l l  c a u s e  i n d u c t i o n  o - f  e n z y m e
s y n t h e s i s .  B e c a u s e  V i b t i o  S A I  i s  a b l e  t o  u t i l i z e  a  v a r i e t v  o f
a m i n o  a c i d s  a s  s u b s t r a t e s ,  t h i s  e n s u r e s  t h a t  a p p r o n r i a t e  c a r b o n -
a n d  e n e r g y  s o u r c e s  a r e  s u p p l i e d  t o  t h e  o r g a n i s m ,  t h e r e b y  e n a b l i n g
i t  t o  c o n t i n u e  t o  g r o w .  H o w e v e r ,  w h e n  i n  s o m e  w a y  o r  o t h e r  a  s u r -
o l u s  o f  c a r b o n  c o m p o u n d s  b e c o m e s  a v a i l a b l e ,  a l l o w i n g  a  h i g h  r a t e
o f  e n e r g y  g e n e r a t i o n ,  D r o t e a s e  s y n t h e s i s  i s  n o  I o n g e r  e s s e n t i a l
a n d  i s  r e p r e s s e d .  T h e s e  c h a r a c t e r i s t i c s  o f  t h e  r e g u l a t i o n  o f  t h e
s y n t h e s i s  o f  p r o t e o l y t i c  e n z y m e s  í n  V i b t , i o  S A I  s t r o n g l v  s u g g e s L
tha t  the  main  s t ra tegy  o f  the  cont ro l  opera t i -ons  i -nvo lved in  the
p r o d u c t i o n  o f  t h e s e  e x t r a c e l l u l a r  e n z y m e s ,  i s  t o  e n s u r e  t h e
f u r t h e r  s u p p f y  o f  ( c a r b o n -  a n d )  e n e r g y  s o u r c e s  f r o m  o r o t e i n  s u b -
s t r a t e s  u n á è r - c o n d i t i o n s  o f  ( c a r b o n -  á n d )  e n e r g y  l i m i t a t i o n .
T h e  r e s u l t s  o b t a i n e d  i n  t h i s  s t u d y  i n d i c a t e d  t h a t  p r o t e a s e  s y n -
t h e s i s  i n  V í b t " i o  S A I  i s  r e g u l a t e d  i - n  a n  e f f i c i e n t  m a n n e r .  T h e r e -
fo re  i t  was  somewhat  surpr is ing  to  f ind  tha t  dur ing  growth  o f
V íb t " io  SAI  in  cont lnuous  cu l tu re  in  runs  las t ing  fo r  many months
under  cond i t ions  where  the  enzymes were  produced bu t  were  no t  re .
q u i r e d  f o r  g r o w t h ,  o n l y  i n  o n e  i n s t a n c e ,  a n d  a f t e r  3 . 5  m o n t h s
c u l t i v a t i o n ,  a  m u t a n t  w a s  s e l e c t e d ,  w h i c h  s h o w e d  a  m u c h  l o w e r
r a t e  o f  o r o t e a s e  o r o d u c t i o n  t h a n  t h e  w i l d  t y p e .  T h a t  s e l e c t i o n  o .
such a  mutant  was  no t  observed more  o f ten ,  may be  due to  the  fac l
t h a t  p r o t e a s e  p r o d u c t i o n  r e o r e s e n t s  o n l y  a  v e r y  s m a l l  a m o u n t  o f
p r o t e i n .  O n  t h e  o t h e r  h a n d  t h e  f r e o u e n c y  o f  p r o d u c t i o n  o f  o r o -
f ê a q ê - n ê d F l ' i r r c  m r r f a n f q  m A \ z  L r a r z o  l ' r a o n  a w l - r a m o l r z  l n r ^ r  T h  - h - .  ^ - ê ^f , r r  a r r J  u o J s ,
t h e  p r e s s u r e  t o  s e l e c t  f o r  m u t a n t  o r q a n i s m s ,  w h i c h  i s  k n o w n  t o  b r
v e r y  e f f e c t i v e  i n  c o n t i n u o u s  c u f t u r e ,  g e n e r a l l y  d i d  n o t  l e a d  t o
s e l e c t i o n  o f  m u t a n t s  o f  / i b n i o  S A I  w h i c h  n o  l o n g e r  s y n t h e s i z e d
f  h e  n r o f  e a q c s  r r n d . e r  c o n d i t i o n s  w h e r ê  f h e r z  w e r e  e x n e n d a b l e .  f  n
v i e w  o f  t h i s ,  Í t  w a s  i n d e e d  s u r o r i s i n g  t o  f i n d  t h a t  t h e  s y n t h e s i s
o f  t h e s e  ê n z v m ê s  i q  q o  c : r p f t r l  l r z  c 6 n l l g f I e d  i n  V ; b r i  o  S A I .
I t  w a s  o f  i n t e r e s t  t o  o b s e r v e  t h a t  t h e  e n e r g y  s t a t u s  o f  t h e
c e f f  a p p e a r e d  t o  b e  a n  i m p o r t a n t  p a r a m e t e r  i n  L h e  r e g u l a t i o n  o f
o r o t e a s à  s v n t h ê s i e  ] r r z  I / í 1 ^ n i ^  S A I  E n e r o v - l  i m i l - c d  o r o w t h  c o u f dL U g  Y .
r e l i e v e  c a t a b o l i t e  r e p r e s s i o n  a s  w e l f  a s  e n d p r o d u c t  r e p r e s s i o n  o
p r o t e a s e  s y n t h e s i s ,  i n d i c a t i n q  t h a t  i n  t h e  t w o  r e p r e s s i o n  m e c h a n
i = m S  a  C O m * O n  i n t e r m e d i  a t e  m a v  f s p n f  i  =  - ^ - " i  a  | o r \ /  m o l  c c r r l  oL U r r t q f  ! u r r L L r v l i  o -  o  r g v u  r  o L v r w  r L L v J  g u u f , g
H o \ d e v e r ,  t h e  r e s u l t s  d i d  n o t  e n a b l e  u s  t o  e s t a b l i s h  t h e  n a t u r e  o .
t h i s  i n t e r m e d i a t e  i n  V í b y ' í o  S A I .  A l s o  i t  w a s  n o t  o o s s i b f e  t o  d e -
s c r i b e  t h e  p r e c i s e  m o l e c u l a r  m e c h a n i s m s  i n v o f v e d  i n  t h e  r e g u l a -
t i  o n  o f  n r c l f  ê á s ê  s v n f  h ê s i  s  -  H o w e r r e r  -  i  n  n r i  n c i  n ' l  c  t h e  r e s u l t s
are  compat ib le  w i th  the  mode l  tha t  has  been r lu t  fo rward  to  ex-
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n  J - h ê  r ê d r r ' l á t i ó n  o f  R - o ^ l a c t o s i d a s c  s r r n f h e s i s  i n  F s c V l e r í c h í a! s Y q f q u r v r r  v !  p
.  Fur ther  in fo rmat ion  on  the  prec ise  na ture  o f  the  molecu la r
r o I  m e c h a n i s m s  i n v o l v e d  i n  t h e  r e g u l a t i o n  o f  t h e  s y n t h e s i s
he two pro teases  ín  V i .b t ' ío  SAI  can on ly  be  expec ted  to  come
d e t a i l e d  q e n e t i c  w o r k  w i t h  t h e  o r g a n i s m .
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